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Dynamic Manipulation of Unknown String by Robot Arm 
Kanazawa University Takaomi HAYASHI, Hiroaki SEKI, Masatoshi HIKIZU 
It is difficult for a robot to manipulate flexible objects because the deformations of their shapes make motion planning difficult. In 
this paper, we propose a concept of manipulating unknown string dexterously by robot arm. A string is described as the 
three-dimensional model that is composed a number of masses, springs, dampers, hinge springs, and hinge dampers. After 
parameters of this model are estimated by the comparison between actual string motion and motion simulation using the model with 


































































































𝑖 1 2 3 n 














𝑖 − 1 





































Control point of bezier curve 
Bezier curve 
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Fig.4 Wire driven robot arm 









Table.1 Parameter range and estimation result 
 Range Initial Estimated 
𝑘𝑠[N m⁄ kg]⁄  1.0 × 10
4 1.0 × 104 1.0 × 104 
𝐶𝑠[Ns m⁄ kg]⁄  0.10 0.10 0.10 
𝑘ℎ[Nm rad⁄ kg]⁄  1.0 × 10
−4~0.1 0.01 8.4 × 10−4 
𝐶ℎ[Nms rad⁄ kg]⁄  1.0 × 10
−3~1.0 0.1 2.7 × 10−3 
𝐶𝑐1[Ns m⁄ kg]⁄  1.0 × 10
−3~0.5 0.01 5.8 × 10−3 
𝐶𝑐2[Ns m⁄ kg]⁄  1.0 × 10
−3~0.5 0.01 0.11 
𝑘𝑝ℎ[Nm rad⁄ kg]⁄  1.0 × 10
−4~1.0 0.05 0.20 
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Achieve aim of movement 
(a)Simulated motion (b)Actual motion 
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